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ABSTRACT. Isoetes mattaponica is a rare quillwort 

of freshwater tidal rivers of eastern Virginia with a 

somatic chromosome number of 2n = 22. Mega- 

spores have low rugulate muri on both the proximal 

and distal surfaces; the girdle is broad. Microspores 

are echinate-spinose with ornamented spines. Is¬ 

oetes mattaponica may be one of llie parents of sev¬ 

eral polyploids in the Southeastern United States. 

Key words: Isoetaceae, Isoetes, North America, 

quillwort. United States. Virginia. 

Chesapeake Bay quillworts have been extensive¬ 

ly studied (reviewed in Musselman & Knepper, 

1997, and Caplen & Werth, 2000a) but largely ex¬ 

tirpated due to pollution and urbanization. The fol¬ 

lowing taxa are known from the southern parts of 

the Chesapeake Bay (Musselman & Knepper, 

1997): Isoetes engelmannii A. Braun (2/i = 22); /. 

saccharata Engelmann |2n — 44, including I. hye- 

rnalis Brunton {'In = 44)]; and I. acadiensis Kott 

(2n = 44). For a clear understanding of relation¬ 

ships among these polyploids, knowledge of the ba¬ 

sic diploids is essential. A new diploid species from 

the freshwater tidal marshes of Virginia is de¬ 

scribed. 

Isoetes matluponica U. J. Musselman & W. C. 

Taylor, sp. nov. TYPE: U.S.A. Virginia: King 

William County, Mattaponi River, plants in 

Pontederia cordata-Nuphar luteum marsh, 

along a tidal shore of the Mattaponi River, ea. 

0.75 km S of Aylett. 7 Aug. 1997, W. C. Taylor 

6052 (holotype, MIU). Figures 1-6. 

Planta aquatica, emergens, amphibia aestus zonam lia- 

bitans; caudice subgloboso, bilobo. Folia vivide viridia. 

basin versus pallida, in spiram disposita, usque ad ca. 25 

cm longa, ca. 1 mm lata ad medium longitudinis, flexibi- 

lia. Sporangium basale, obovatum ad late ellipticum, ca. 

2.5-3.5 mm longum; pariete fascieulis sparsis linearibus 

ad oblongis cellularum brunnearum unius ad quattuor ma- 

culato, velo incompleto membranaceo pro parte 25—75% 

tecto; megasporis albis, 280-360 pm diametro (x = 330 

pm), inconspicue verrucato-rugatis, cingulo lato; micros- 

porae pallide canis in massa, 22-28 pm (x = 25 gm), 

echinatis. Chromosomatum numerus 2n = 22. 

Plant aquatic, emergent, tidal-amphibian. Root- 

stock subglobose, bilobed. Leaves bright green, 

pale toward base, spirally arranged, ca. 25 cm long, 

ca. 1 mm wide at mid length, pliant. Labium ab¬ 

sent. No peripheral strands present. Central intra- 

stelar canal one. Velum incomplete, membranous, 

covering ± 25-75% of sporangium wall. Sporangia 

basal, obovate to widely elliptic, ca. 2.5—3.5 mm 

long, walls spotted with scattered, linear to oblong 

clusters of 1 to 4 brown-colored cells. Megaspores 

white, ca. 280—360 gm diam. (x = 330 yum), ob¬ 

scurely verrucate-rugate, girdle wide, ornamenta¬ 

tion obscure. Microspores light gray in mass, ca. 

22—28 gun long (.r = 25 gun), echinate. Chromo¬ 

somes: 2/i = 22. 

Distribution. Chickahominy, Pamunkey, and 

Mattaponi Rivers of eastern Virginia. 

Mattaponi is the name of a tribe of Native Amer¬ 

icans living along these coastal rivers. 

Paratypes. U.S.A. Virginia: King William County, 

Aylett. Taylor 0052 (MIL).  Musselman 98902 (ODU), Mus¬ 

selman 99176 (ODU); King and Queen County, 1.5 km S 

of Aylett. Musselman 99178 (Ol)ll);  New Kent County, 3.0 

km N of Pamunkey Indian Reservation, Musselman 96042 

(ODU); Charles City County, 4.5 km S of Walker Dam. M. 

Pease s.n. (ODU); Wilcox Neck, Musselman 99186 (mixed 

collection) (ODU). 
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lower left lacuna. Scale (lower left) 1(M) yam. —2. Lower portion of leaf with single intrastelar canal. Seale (lower left) ,‘10 yarn. 
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Figures 3, 4. Megaspores of I. mattaponica.—3. Spore on upper left exhibits the wide girdle found in this species (Musselman 99178). Scale (lower left) 100 /um. —4. The 

ornamentation is similar on both the proximal and distal surfaces (Taylor 6052). Scale (lower left) 20 p,m. 



Volume 11, Number 2 
2001 

Musselman et al. 

Isoetes mattaponica from Virginia 
203 

s
p

in
e

s
. 
S

c
a

le
 (

lo
w

e
r 

le
ft
) 

1 
/i
,m

. 



204 Novon 

Leaf features. The leaves of Isoetes mattaponica 

lack peripheral strands and have a single intras- 

telar canal (Figs. 1. 2). Isoetes engelmannii, I. aca- 

diensis, and /. hyemalis also possess a single in- 

trastelar canal (Bray, unpublished). More 

populations and taxa need to be examined to es¬ 

tablish the taxonomic value of peripheral strands. 

Stomata are present on the leaves of I. mattaponica. 

Unlike most southeastern quillworts (Bray & Mus- 

selman, unpublished), I. mattaponica lacks scales. 

Spore morphology and size. Isoetes acadiensis 

also grows in the tidal rivers of southeastern Vir¬ 

ginia and superficially resembles 1. mattaponica. 

Megaspore size and ornamentation differ between 

the two taxa, however. Spores of I. mattaponica are 

slightly smaller (* = 330 /Ain) than /. acadiensis (x 

— 412 /xm). Isoetes mattaponica megaspores (Figs. 

3, 4) have an obscure, low. rugulate sculpturing; 

those of /. acadiensis are boldly rugulate-reticulate. 

Lastly, the girdle of /. mattaponica is wider and less 

ornamented than that of /. acadiensis. 

Megaspores of /. mattaponica superficially re¬ 

semble those of the basic diploid /. melanopoda 

Gay & Durieu. However, the rugulate, low (< 5 

/Am), rounded mini of /. mattaponica megaspores 

differ from the tuberculate ornamentation of /. me¬ 

lanopoda (Taylor et ah, 1993). They more closely 

resemble the muri of /. acadiensis, a tetraploid that 

grows with I. mattaponica. 

Microspores of I. mattaponica are strongly cell¬ 

mate (Fig. 5) and have fringed processes at the tips 

of some spines (Fig. 6). Fringed processes occur on 

several North American species of Isoetes (Mussel- 

man, unpublished). 

Megaspores mature from the middle of June to 

the middle of August. Microspores develop from the 

first of July to the end of August. By October, most 

sporophylls have decayed and only a lew depau¬ 

perate leaves, lacking sporangia, remain. Like other 

Chesapeake Bay submergent quillworts, /. matta¬ 

ponica stays green during the winter. 

Cytology. Isoetes mattaponica has a basic dip¬ 

loid chromosome number of 22. Only two diploid 

quillworts have been described from North America 

the past one hundred years—/. tegetiformans Bury 

and /. prototypus I). M. Britton (Taylor et ah. 1993). 

Like /. mattaponica. these two diploids also have a 

very restricted range (Taylor et ah, 1993). 

Field characters. In common with most quill¬ 

worts, there is little to distinguish /. mattaponica 

from other species. Its general appearance and 

chromosome number have similarities to /. melan¬ 

opoda (2n = 22), a wide-ranging, variable species 

of North America with shallowly ornamented mega¬ 

spores (Taylor et ah, 1993). 

Molecular characters. Recently, Sarah Hoot 

(pers. comm.) has used the second intron of the 

leafy (Ify) in her phylogenetic studies of Isoetes. Her 

preliminary sequence data support /. mattaponica 

as a distinct species with about 15 unique substi¬ 

tutions and one indel not found in any other species 

of Isoetes. 

In an allozyme study of the I. nparia complex— 

all tetraploids (2n = 44)—Caplen and Werth 

(2000b) found /. mattaponica to be one of the most 

likely parents for ten different populations of 

riparia” in the Southeast. 

Ecology. I'he rivers in which this quillwort 

grows are unique freshwater tidal river systems of 

Chesapeake Bay. At their borders lie extensive and 

relatively undisturbed marshes. Federally endan¬ 

gered plants found here include Aeschynomone vir- 

ginica (L.) Britton, Sterns & Poggenburg and Hem- 

ianthus (= Micranthemum) micranthemoides 

Nuttall. Isoetes mattaponica is part of a guild of 

isoetid plants (plants with rosette leaves, tufted 

roots, and often CAM photosynthesis). Isoetids in 

these marshes include Eriocaulon parkeri Robin¬ 

son, Lilaeopsis chinensis (L.) Kuntze, and Sagittaria 

subulata (L.) Buehenau. Other species that grow 

with /. mattaponica are Acorns calamus I,., Elatine 

triandra Schkuhr, Eleocharis parvula (Roemer & 

Schultes) Link, Nuphar advena (Aiton) Aiton f., 

Orontium aquaticum L., Peltandra virginica (L.) 

Schott & Endlicher, Pontederia cordata L., and Zi¬ 

zania aquatica L. 

Isoetes mattaponica, like some of its cohorts, ap¬ 

parently is a rare plant. We have seen it at only 

five sites in four Virginia counties: Charles City. 

King and Queen, King William, and NewT Kent. No 

previous collections are known. Careful searches 

should be made, however, before populations are 

adversely affected by marsh disturbance through 

water withdrawal and urbanization. 
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